











[ 摘要 ] 针对传统磨削中电主轴体积大和转速低的问题，设计了一种高转速、小体积气驱研抛装置。通过理论计算
对轴承承载力进行了分析，并在有限元软件中建立了装置的仿真模型，对装置刚度、固有频率、临界转速等静动态特
性进行了分析和校核。在此基础上，采用气驱研抛装置与柔性树脂磨头对某型发动机叶片用硬质合金进行了研抛































































































































本额定载荷 C r=2.7kN，接触角为 25°
度，已知当量动载荷公式为：









文献 [11] 得 fh=1.260，fn=0.141，代入
式（1）得：
P=0.112Cr                

























































































材料 弹性模量 E/(N·m–2) 泊松比 μ 密度 ρ/(kg·m–3) 抗拉强度 Rm/(g·cm
–3)


























































































度 Ra 为 1.972μm，相较于初始粗糙
度 Ra3.404μm，降低了 1.432μm。而
在粒度 120 目的磨头研抛后，工件表

























测量值1 测量值2 测量值3 平均值
48 3.404 2.002 1.937 1.977 1.972





（a）48 目 （b）120 目
阶次 频率 /Hz 振型 阶次 频率 /Hz 振型
1 9648 弯曲 4 23643 摆动
2 9653 弯曲 5 23658 摆动




面粗糙度 Ra 达到 1.395μm，研抛效
果良好，故而设计的装置可用于高精
度研抛。
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Design and Research on Polishing Characteristics of High Speed  
Pneumatic Polishing Device
CHEN Dengling, PENG Yunfeng, ZENG Xinlong
(School of Aerospace Engineering, Xiamen University, Xiamen 361102, China）
[ABSTRACT] A high speed and small volume pneumatic polishing device was designed in order to solve the problem 
that using large volume and low speed of motorized spindle in traditional grinding. The bearing’s load capacity is 
analyzed by theoretical calculation, and the simulation model of the device is established by the finite element analysis 
(FEA) software. The static and dynamic characteristics of the device, such as stiffness, natural frequency and critical speed, 
are analyzed and checked. On this basis, the polishing experiment was carried out with flexible resin grinding tools, and 
the polishing characteristics of the device were preliminarily studied. The surface roughness of the workpiece is reduced to 
Ra1.395μm after polishing. The results show that the device can be used for high precision polishing.
Keywords: Pneumatic; High speed; Polishing; Finite element analysis (FEA); Flexibility
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